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INTRODUCTION
Entrapment neuropathies are characterised by alterations of nerve function that are caused by mechanical or dynamic compression. Nerve entrapment syndromes occur because of anatomic constraints at specific locations in both upper and lower limbs [2] . Anatomical locations, that are prone to nerve entrapment syndromes, include sites where a nerve 1) courses through fibro-osseous or fibromuscular tunnels or 2) penetrates a muscle [17] .
The median nerve (MN) is formed in the axilla, lateral to the axillary artery, by the union of its medial and lateral roots originating respectively from the medial and lateral cords of the brachial plexus. The nerve's lateral root crosses to the medial aspect, superficial to the third part of the axillary artery, to meet the medial root where the MN is formed. In the arm, the MN crosses superficial to the brachial artery from lateral to medial and enters the cubital fossa along with the brachial [13] .
Median nerve entrapment syndromes have mostly been reported to occur at points between the elbow and the wrist joints. The MN can be entrapped in the lower part of the arm at the distal part of the humerus by the ligament of Struthers; proximal elbow by a thickened biceps aponeurosis; elbow joint between the superficial and deep heads of the pronator teres muscle and proximal forearm by a thickened proximal edge of the flexor digitorum superficialis [2, 4, 11, 18] . Adachi (1928) [1] defined the superficial branchial artery (SBA) as the artery that runs superficial to the MN. When present, the SBA may replace the main brachial artery trunk completely or may be accompanied by an equally important, more important or less important brachial artery trunk running deep to the MN [10] . This slight divergence from normal anatomy in the axilla may result in MN entrapment [2] .
A few cases of MN neuropathies encountered in the clinical setting are reported to be idiopathic [15] . Entrapment of the MN or its roots between the SBA and the axillary artery could be a possible culprit in idiopathic MN neuropathies. In this article we present three cases with unilateral presence of the SBA that were encountered during routine undergraduate dissection at the University of Johannesburg and investigated as part of a larger study regarding upper limb arterial variations which received ethical clearance from the Faculty of Health Sciences Academic Ethics committee.
CASE 1
The SBA was present in the left upper limb of a 75-year-old male Caucasian (Fig. 1) .
The axillary artery gave off a SBA which descended superficial to the medial root of the MN and gave rise to a cutaneous branch that supplied the skin on the floor of the axilla. It terminated by bifurcating into radial and ulnar arteries in the cubital fossa. The axillary artery trunk passed deep to the lateral root of the MN, gave off subscapular artery, anterior and posterior circumflex humeral arteries and terminated as the deep brachial artery (Fig. 1 ).
CASE 2
The SBA was present in the left upper limb of a 63-year-old female Caucasian ( Fig. 2A, B) .
The SBA originated from the axillary artery, descended superficial to the medial root of the MN ( Fig. 2A) , crossed the cubital fossa superficial to the biceps aponeurosis and continued as the radial artery in the forearm (Fig. 2B) . The axillary artery trunk descended posterior to the lateral root of the MN, became the brachial artery in the arm, descended deep to the MN and terminated by branching into the ulnar, anterior interosseous and posterior interosseous arteries as well as arterial muscular branches in the cubital fossa (Fig. 2B) .
CASE 3
The SBA was present in the right upper limb of an 88-year-old female Caucasian.
The SBA arose from the second part of the axillary artery, crossed superficial to the medial root of the MN and continued superficially into the forearm where it became continuous with the ulnar artery ( Fig. 3A) . The axillary artery trunk descended deep to the lateral root of the MN and divided into the radial and common interosseous arteries in the cubital fossa (Fig 3B) .
DISCUSSION
Variations in the arterial pattern of the upper limb are common and have been reported by several authors. The term SBA was first defined in 1928 as that artery that runs superficial to the MN [1] . The incidence of the SBA in the different populations studied ranged from 0.12% to 19.7% [10] .
Yang et al. [19] classified the SBA into three types: Type I: the SBA bifurcated into the radial and ulnar arteries in the cubital fossa after giving off muscular branches to the biceps brachii and brachialis muscles. In this type, the anterior and posterior interosseous arteries arose either separately or as a common trunk from the ulnar artery. The ulnar artery coursed posterior to the flexor carpi ulnaris muscle. The axillary artery continued as the traditional brachial artery which terminated as a collateral branch around the elbow [19] . This type corresponds to Case 1 of the current study. However, in the present study, the brachial artery did not terminate as a collateral branch but rather terminated as the deep brachial artery which accompanied the radial nerve into the radial groove. Previous studies have reported the prevalence of the deep brachial artery originating from the axillary artery as follows (in increasing order of prevalence): 2% [14] ; 8% [7] ; 8.57% [5] ; 8.7% [6] ; and 16.6% [3] . Type II SBA continued as the radial artery after branching into muscular branches to the biceps brachii and brachialis muscles. This type corresponds to Case 2 
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of the present study. In Type III, the slender SBA supplied the arm musculature and terminated in the arm.
The SBA that continued into the ulnar side of the hand as recorded in Case 3 of the present study could not be classified according to Yang et al.'s [19] classification. However, an example similar to Case 3 was reported by Chakravarthi et al. (2014) [5] in their study of 140 upper limbs. The authors referred to the continuation of the SBA in the forearm as the accessory ulnar artery. They found this pattern in three cadavers, 4.29% cases.
The SBA may be a potential cause of MN compression which may help explain the cause of idiopathic MN neuropathies. Its presence can be best understood by revisiting the normal development of the upper limb arterial pattern as described by Singer (1933) [16] . The SBA first appears in the 21 mm long embryo at stage IV. The SBA develops in the region of the axilla and traverses the medial aspect of the arm. It descends diagonally from the ulnar side to the radial side of the forearm to reach the posterior surface of the wrist joint. Here the SBA divides over the carpus into branches for the dorsal aspect of the thumb and index finger [16] . At Singer's stage V, following retrogression of the median artery, the SBA gives off a distal branch which anastomoses with the superficial palmar arch. Near the elbow joint, an anastomotic branch between the brachial artery and the SBA becomes enlarged and joins the distal portion of the brachial artery to form the radial artery. The proximal portion of the SBA joining the axillary artery to the radial artery retrogresses. Case 1 in the current study corresponds to the case reported by Khullar (2014) [10] where the SBA terminated by dividing into radial and ulnar arteries, the deep brachial artery terminating by giving twigs to the arm. A similar case was also reported by Janaki et al. (2016) [9] ; however, in their case, the deep brachial artery did not terminate in the arm, but continued to the cubital fossa as the common interosseous artery which divided into anterior and posterior interosseous artery. Therefore, on an embryological basis, this suggests that in stage III of Singer's theory, the brachial artery (between origin of SBA and ulnar artery) retrogressed and lost its com- 
munication with the common interosseous artery. The SBA thus persisted and continued as the radial artery. In Case 2 (present study), the proximal part of SBA in stage V of Singer's theory may have failed to retrogress and continued as the radial artery and an anastomotic branch between the SBA and brachial artery may have failed to form. In Case 3 (current study), it seems in stage IV of Singer's theory, the SBA originated from the axillary artery, but did not cross diagonally to the radial side, but rather continued as the superficial ulnar artery. A similar case was recorded by Nakatani et al. [12] .
Arteries that take an unusual course are more vulnerable to iatrogenic injury during surgical procedures and may disturb the evaluation of angiographic images during diagnosis [8] . In particular, the presence of SBA may be a cause of idiopathic neuropathies.
